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Introduction
Nutridense corn is a nutritionally enhanced product containing traits to provide greater nutrient density than conventional yellow Dent corn. Specifically, it contains approximately 30% more lysine, 50% more sulfur amino acids, 18% more threonine, almost 100% more tryptophan and 6% more energy than normal corn. Exseed Genetics, LLC also produces a low phytate Nutridense corn (Nutridense-LP) that contains approximately 75% available P compared to about 14% available P for normal corn.
Experiments have been conducted at the University of Illinois to determine the available P content of Nutridense and Nutridense-LP corn and the energy value of these hybrids compared to normal corn. These experiments confirmed the predicted value of most nutrients with the exception of the energy value for the low phytate corn. Nutridense and Nutridense-LP were expected to contain approximately 6 and 9% more energy than normal yellow corn, respectively. The experimental results indicated the advantages were approximately 6.5 and 4%, respectively. Therefore, this experiment was designed to determine the relative energy density of Nutridense and Nutridense-LP in diets for pigs in the late nursery stage. A second objective was to determine whether higher energy density diets could be achieved using Nutridense corn in conjunction with high levels of added dietary fat.
Procedures
A total of 315 pigs (33.5 lb) were used in a 21-day growth assay. Pigs were blocked by weight and allotted to one of nine treatments. There were five pigs per pen and seven pens per treatment. Pigs were housed in the Kansas State University Segregated Early Weaning facility. Each pen was 4 × 4 ft and contained one self-feeder and one nipple waterer to provide ad libitum access to feed and water.
The nine diets for the experiment included three corn sources (Yellow Dent corn, Nutridense corn, and Nutridense Low Phytate corn) each with increasing levels of added fat (0, 3, and 6 %). Nutrient values for Nutridense and Nutridense Low Phytate corn were provided by Exseed (Table 1) . The energy value for Nutridense and Nutridense-LP corn was calculated at 6 and 9% greater than the value of Yellow Dent corn in diet formulation. Nutrient values for Yellow Dent corn were from N C (1998). All experimental diets where balanced to maintain a constant lysine to calorie ratio and available phosphorus level (Table 2) .
Pigs were weighed and feed disappearance was measured every 7 days to determine ADG, ADFI, and feed efficiency. Data were analy ed as a randomi ed complete block design with pen as the experimental unit. After testing for interactions between corn source and fat level, linear and uadratic polynomial contrasts were used to determine the effects of increasing levels of fat. Single degree of freedom contrasts were used to determine differences among corn sources.
Results and Discussion
esults from this trial are listed in Tables 3, 4, and 5 with interactive means shown in Table 3 , main effects of corn source and fat levels in Table 4 , and probabilities of differences in Table 5 . There was no corn source by fat level interaction except for ADG from d 14 to 21. This interaction occurred because ADG increased when fat was increased from 0 to 3% for pigs fed Nutridense or Yellow Dent corn; however, ADG decreased as the fat level increased from 0 to 3% for pigs fed Nutridense-LP corn. This interaction did not influence the overall response to corn source or fat level.
There was no difference in ADG, ADFI or F/G among corn sources from d 0 to 7. Increasing the fat level from 0 to 6% decreased (linear, P<0.01) ADFI and improved (linear, P<0.01; uadratic, P<0.03) F/G. A similar response to increasing fat levels was found for d 7 to 14 and d 14 to 21 with ADFI being reduced and F/G being improved linearly (P<0.01). From d 7 to 14, ADFI was lower (P<0.01) and F/G was improved (P<0.02) for pigs fed Nutridense and Nutridense-LP corn compared with pigs fed Yellow Dent corn. From d 14 to 21, pigs fed Nutridense and Nutridense-LP corn had lower (P<0.01) ADFI than pigs fed Yellow Dent corn; however, the only difference in feed efficiency was the improvement (P<0.03) for pigs fed Nutridense corn compared to Yellow Dent corn.
Overall, there was no difference (P>0.11) among corn sources for ADG. However, ADFI was decreased (P<0.02) and F/G was improved (P<0.05) for pigs fed Nutridense or Nutridense-LP corn when compared to pigs fed Yellow Dent corn. There were no differences in pig performance when comparing Nutridense and Nutridense-LP corn for any of the response criteria. Increasing fat levels linearly reduced (P<0.01) ADFI and improved (P<0.001) F/G in every period and for the overall trial.
Analysis of our data indicates that ME was approximately 5 and 3% higher for the two respective Nutridense corn varieties than for Yellow Dent corn. Our results agree with the work from the University of Illinois indicating that Nutridense and Nutridense-LP corn have higher ME content than Yellow Dent corn. Their research determined that ME was increased by 6.5 and 4% for Nutridense and Nutridense-LP corn, respectively, compared with Yellow Dent corn. The small differences between our results and theirs may be because the Yellow Dent corn used in our experiment was higher in energy and, thus, a relatively smaller difference was calculated. Additionally, we used the N C (1998) value for Yellow Dent corn rather than the analy ed value used by the University of Illinois. Also, if the energy values from the University of Illinois are used to calculate dietary energy content in a regression e uation with the actual feed efficiency values of each individual pen, the resultant linear fit is uite good (r 2 0.55; P<0.01; Figure 1 ). If the treatment means are used for the regression e uation instead of the pen means, the uality of the fit is even better (Figure 2) . Our results indicate that the higher ME values determined by the University of Illinois for Nutridense and Nutridense-LP corn compared with Yellow Dent corn are appropriate for diet formulation.
A second goal of our study was to evaluate the ability to achieve higher energy diets with Nutridense corn compared with Yellow Dent corn and added fat. We were able to demonstrate linear improvements in feed efficiency through the highest levels of added fat with all corn varieties. This indicates that higher dietary energy density and further improvements in feed efficiency can be achieved with Nutridense corn and added fat compared with Yellow Dent corn and added fat. A corn soybean meal-based diet with 6% added fat is the maximum limit of added fat to prevent feed handling problems. Thus, the Nutridense corn may provide an option to feed an even higher energy density diet. 
